In the Standard Model, we obtain a non-Fritzsch like configuration with five texture zeros for the quark mass matrices. This matrix generates the quark masses, the inner angles of the CKM unitary triangle, and the CP-violating phase in the quark sector. This work can be applied to the PMNS matrix in the lepton sector, by assuming Dirac masses for the neutrinos, where non-trivial predictions for the neutrino masses and mixing angles are expected.
The CKM mixing matrix [6] is a 3 × 3 unitary matrix, which can be parametrized by three mixing angles and the CP-violating phase. Usually it has the following standard choice 
where s ij = sin θ ij , c ij = cos θ ij , and the angles are chosen to lie in the first quadrant, so s ij , c ij ≥ 0. And δ is the phase responsible for all CP-violating phenomena in flavor-changing processes in the SM. By performing WB transformations on the quark mass matrices, it is always possible to obtain one of the following arrangements [8] :
Therefore, because of their simplicity, it is convenient to consider them as the initial representations for the quark mass matrices [5, 9, 3, 8] -where V is the CKM mixing matrix, and the eigenvalues |λ iq | (i = 1, 2, 3) are the up-(q = u) and down-(q = d) quark masses-and
The properties of the WB transformations allow us to use the bases (3) as the initial matrices to generate any physical structure in the quark mass matrix sector. If there are texture zeros, this transformation can find them. Since some texture zeros are in the diagonal elements of the hermitian mass matrices, it implies that at least one and at most two of their eigenvalues are negative [5] . Also, in the case of two negative eigenvalues, these mass matrices can be reduced to having one by adding a negative sign in the bases (3), as follows:
that WB transformations for terms in parentheses can be implemented. Therefore, without losing generality, the texture zeros in the models can be obtained by assuming that each quark mass matrix, M u and M d , contains precisely one single negative eigenvalue [3] , i.e., λ iq is negative for one value of i and positive for the others.
Each realistic quark mass matrix can contain, at most, three texture zeros. Also, there are only two possible patterns according to the distribution of the three zeros in the elements of the mass matrix. In the first case, the mass matrix has a single zero in the diagonal elements, while in the other case, it has only two zeros in the diagonal entries. The two respective basic patterns are as follows:
where (q = u or d), and we can observe that by making WB transformations of the form
and considering all permutation matrices p i
we get as many viable cases as possible for each pattern considered. All viable three-zero textures for quark mass matrices are summarized here. These patterns are general, and including phases is not necessary, as they can be absorbed by the other mass matrix (u or d) through a WB transformation. Let us start with the standard representation of the pattern of two zeros in the diagonal entries, M 2q , expression (6) , which coincides with the matrix (13) by making γ q = 0. Its diagonalization matrix, U 2q , satisfies Eq. (14), from which the results (15) are derived; so, we have the following:
The result (7) for |ξ q | must be a real number, and because only an eigenvalue λ iq is assumed negative, Eq. (5), we have that α q > 0, where, together with (7) for β q , and hierarchy (4), only one possibility is allowed: λ 1q , λ 3q > 0 and λ 2q < 0, with α q > 0. 
where α q is in Eq. (7). Performing a WB transformation on the second base of (3), using, in this case, the unitary matrix given in (9) with q = d (i.e., U 2d ), we have
where the equation (14) was taken into account. According to (8) , in this case λ 1d , λ 3d > 0, λ 2d < 0, and α d = λ 1d + λ 2d + λ 3d > 0. The calculations are simplified if we define the following variables for the phases introduced in (9):
where x 2 1 + x 2 2 = 1 and y 2 1 + y 2 2 = 1, and it is satisfied that |x 1 |, |x 2 |, |y 1 |, |y 2 | ≤ 1. With these definitions, and using experimental data (1) and (2), the elements of the matrix M u , in (10) become surfaces for the points (x 1 , x 2 , y 1 , y 2 ) in R 4 for each case considered: λ 1u = −m u or λ 2u = −m c or λ 3u = −m t . Taking (11) into account, the analysis of these surfaces shows that only elements (1,2) and (1,3) of M u can give solutions equal to zero (texture zeros). Let's take the case λ 1u = −m u as an example; we obtain the best results considering the following masses for quarks (in MeV units): which gives the correct CKM mixing matrix with a precision level of 1σ [10, 11, 12] , V = U † u U d , including the phase responsible for the CP violation. The case λ 2u = −m c has already been done in article [3] . We also note that the first diagonal base (3) and the pattern with a zero in the diagonal (6) do not give additional consistent solutions with five texture zeros.
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Conclusions
We have made a complete study of the texture zeros in the quark sector of the SM, starting from general quark mass matrices, based on the WB transformation property [3] , to generate any possible mass matrix configuration. This result allowed us to use specific basis, (3), to reproduce as many texture zeros as possible. In this way, we discovered a numerical texture pattern consisting of five zeros, including permutations, whose matrix representation is in (12); the pattern is not Fritzsch type [2] because of the way texture zeros are present. It suggests the construction of a model with nine parameters that involves mass and mixing relations, while, at the same time, gives precise masses for quarks, CKM mixing angles, and the phase responsible for the CP violation at a confidence level. There are no additional representations of five texture zeros apart from the one given in article [3] . By assuming Dirac masses for the neutrinos, next step is to apply our results to the PMNS matrix in the lepton sector where non-trivial results are expected [13, 14] .
A Matrix with two texture zeros
Consider the following structure for the up-(q = u) and down-(q = d) quark mass matrix:
Owing to the hermiticity of M q , γ q and α q are real numbers. The phases of the parameters outside the diagonal can be included later using a WB transformation. By diagonalizing the mass matrix M q , we have
where the λ iq (i = 1, 2, 3) are defined in (4) and D q in (3). The parameters γ q , |ξ q | and |β q | can be expressed in terms of λ iq and α q . For this, we apply the invariant matrix functions trM q , trM 2 q and det M q , on (14) . Results
The expressions (15) are real, so the parameter α q is confined to one interval. Let's see the different possibilities: If λ 1q < 0, λ 2q > 0 and λ 3q > 0 then |λ 2q | < α q < |λ 3q |, if λ 1q > 0, λ 2q < 0 and λ 3q > 0 then |λ 1q | < α q < |λ 3q |, if λ 1q > 0, λ 2q > 0 and λ 3q < 0 then |λ 1q | < α q < |λ 2q |. In the previous analysis, we take into account the hierarchy (4) and the assumption (5). The exact analytical result for the matrix (U q ) that diagonalizes to M q in (13) 
